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Background and motivation
Notwithstanding the need for high school science education to complement theoretical lessons with practical "hands on" learning, students in many Ghanaian schools are denied this opportunity. This problem has persisted for decades due to reasons such as unavailable or poorly resourced school laboratories that cannot facilitate realisation of the curriculum-approved learning objectives. Moreover, many science teachers lack the training and motivation to develop improvised approaches that would enable them to teach the practical aspects of specific science concepts in an environment of limited resources. Building partnerships between university science departments and local schools may be a viable way to address these inadequacies. For example, regular access to university laboratories would help students familiarise themselves with equipment that are unavailable in their institutions, while providing them the opportunity to interact with university students and professors concerning further education.
Furthermore, high school teachers would benefit from such a partnership through training and support by scientists to develop inquiry-based science lessons from cheap, everyday resources for their students.
Initiate
In this project, we first aimed to identify the challenges of high school science education in Ghana and to understand how best scientists can partner with their local schools and teachers to address the identified issues. Initially, the Ghana Education Service (GES), the national regulator of education, was approached and briefed about the intended initiative; GES officials enthusiastically expressed their desire to partner with us. Our outreach team in partnership with the GES organised a scientist-teacher focus group discussion, participants at which included biological scientists from the Kwame Nkrumah University of Science and Technology, Kumasi, Ghana, education managers from the Kumasi metropolitan GES office, and junior high school science teachers selected by the GES officials.
At this forum, the scientists recounted the importance of quality science education to national development, the need for early introduction of students to this training, and their (scientists') willingness to support teachers towards the achievement of this goal.
The teachers, on the other hand, enumerated that their major challenges of teaching science included limited teaching resources, scientific knowledge and teaching methods. This, they noted, leads to poor intrinsic motivation on the side of both teachers and students, particularly making the "students think that science is a monster". The focus group discussion ended with a mutual decision to establish a scientist-teacher partnership aimed at developing a framework to address the enumerated issues.
Develop and implement
Guided by the earlier commitment of the scientists and teachers to work together to improve the quality of practical science education, the trained undergraduate students designed a hands on training workshop for the teachers, to be facilitated by the scientists. The aim here was to familiarize teachers with: (1) how to organise and operate a scientific laboratory, (2) developing and facilitating simple but appropriate inquiry-based experiments for students, even in under-resourced conditions. The workshop comprised lecture and lab-based practical sessions (led by professors and trained undergraduate students respectively) and covered multiple topics aligned with the government approved curriculum. These topics included the following areas:
